
ATT,-kC I-~tENT I
Chlorpyrifos Water Qualit’! Cruideline Setting by UST=.P,.k Tier I Mckhodology

Acute Criterion

Source for mcthodolo~.v:
USEPA. 1995. Final Water Oualit’! (?ultimate for r.he Great Lakes System. CFR Parts 9,
122. 123, 13 I, & 132. Final rule. Appendix A to Part 132 - Great Lakes Water Quality
Initiative Methodologies for Development of Aquatic life Criteria and Values.
Methodology for Deriving Aquatic Lif~ Cfi~ria: Tier i.

I.A. Matr-rial of concern: CH.LORPYRIFOS

tI.    Collection of data: Data on toxicity to aquatic animals and plants comes from
the review of Barton and Woodburn (R~v. Environ. Conlam. "lbxicol. 1995. Vol !44. pp.
1--93).
I[I. B. Required data:

1.    Results of,~cceptable acut~ (or chronic trots) for
~,. class Ost.~ichtyes, the f~a’nily Salmonidae
b. cl~ss Osteichtyes, other than S,~lmonida~, preferably an important

warm w~ter species
c. a third representative ofthe phylum Chordata (an aquatic

vertebrate)
d. a plm’xctonic crustacean
e. a benthic crustacema
f. an inse~t
g. a r~’presentative of a phylum other than Chordata or Arthropoda
h. a representative in any order of insecl: or any phylum not already

~pmsented ~
2.    Acute-chronic r~fios with data for at least

a. 9he fish
b. one invertebrate
c. onc fr~shw~er species

3. Data for at least onc fi’csh.water algae or v~cular plant

Thes, data are present in the compilation of Barton and Woodburn (Rev. Environ. Conlam.
ToxicoI. 1995. Vol 144. pp. I~93)

IV. Final Acute Value
The following hierarchy was used for dam selection criteria to fill the requisite ~tegories
for the Tier I ~ut, value computation:

f~eshwat~r spesies
flow-through test

measured eoneentr,~tioa
nominal concentration

ECso
LCso

The data ba~e for cElorpyrifos is sufficiently rich that d, fault criteria (such as, ~altwatcr
species, static systems) were unnecessm-y to complete the acute data grid. The resulting
tabulation of GMAV is shown in Table 1. From Table 1, the relev~ut GMAV and resulting
FAV cMculafion
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Sensmve genus       (iMAV, ~glL P
’ Amphipocl, Gram~ndr~-. 0~i~06ff599 ’" 0~6~

Cladocer~, Dap~to sp. 0.21 0.125
Ma~y, Cloen sp. 0.25 0.1875

Mayfly, EmphemerelIa sp. 0.3464 ! 016 0.25

S2 = (((ln GMAV)2)-((((In GMAV))2)/4))/((P)--((((qP))2)/4)) -- 12.2

L = ((ln IDMAV)-S((’~P)))/4 = -2.8

A = S(4(O.Or))+L =-Zo5
FAV = ~XP](A)= 0.129 ~tg L-1

V. Final Acute Equation

FAV may be nomaalizzd by taking into account the effect of water quality parameters as
covariates that influence the expression of acute aquatic toxicity. For chlorpyrifos it is
reasonable to assume that organic carbon (and perhaps pH) have an irffluence on acute
toxicity. On-going evaluation of the existing data as well as development of new data will
clarify this effect and may re.suit in a revised FAV. As such the currently derived FAV
should be judged interim at present.

Criterion
B. Criterion Maximum Concentration (CMC)

CMC = FAV/2 = 0.0645 t~g L’I

DowElanco at present does not support the CMC as a regulatory criterion based on the
limited information in the USEPA Tier I methodology concerning reduction of the FAV by
a factor of two.
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Table 1 : Data Required for FAV Determination:

’ LC~/EC~o ~M’AV (AM~V R~I~rence Rank (K) l~obabfl~ty (P)
~g/L

"~bow 2out, Oncorhynch~ my~iss
8.0 Holcombe et al., 1982

9,0 Philips ~d Ho!comb¢, 1985
8.4852g

8.4~528 8 0.5

’b. cl~s Ostcmhtygs, o~ ~

’Bluegill, Lepom~s
macrochirus

l0 Philips and Holcombe, 1985

10
~ 0 9 0.5625

Channel catfish, Ictalu~ puncmtus
806 Philips ~d Ho]combe, 1985

~06
806 14 0.~75

c. a th~r~ repr~en~w oI ~, phyl~ Chordata
’Farad m~ow, Fimep~les
promelas

203 Hol~mb~ ~t ~., 1982

140 J~vin~ ~d T~n~, 19~2

120 J~inen ~d T~ner, 19~2

542                P~lips ~d Holcomb~, 1985

207.349

207.349 13 0.8125

~. a pl~ctomo
"ClaOoc~, Daphnia pul~ ’

0.21 v~ Wijng~den ~d Leeu~gh, 1993

0.21

0.2I 2 0.125

Amphipod
Grammarus fasciatus

0.18 USEPA, 1986
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0.18
Grammarus pseudolimnaeus

0.18 USEPA, 1986
0.3 Siefert, 1984
0.2 Siefert, 1984

0.22104
Grammarus pulex

0.07
0.07 van Wijngaarden and Leeuwangh, 1993

0. ] 407 1 0.0625
e. a bentilaic crustatelan
Cmytish, Orconecetes im’in{mis

6 Philips and Ho!combe, 1985
6

6 7 0.4375
f. an insect
"Diptera, Ch’~borus obscurtpes

6.6 van Wijngam’den et al, 1993
Mayfly, Caenis horaria

>3
3 van Wijng~rden et al, 1993 6 0.375

3
Mayfly, Cloen dipterum

0.25 van Wijnga~rden mad Leeuwangh, 1993
0.3 van Wijngaarden et al, 1993

0.25
0.25 3 0.1875

Mayfly, Emphemerella sp.
0.4 Siefert, 1984
0.3 Siefert, 1984

0.34641
0.34641 4 0.25

Water strider, CorLxa
puctata

2.0 van Wijngam-den et al, 1993
2.0

2.0 5 0.3125
g. a rcprcsenU~tave 0fa pfi~,lum other thma �2h6rdata or Ai’tha-opoda

Anius vortex
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> 94 van Wijngaardea and Lccuwangh, 1993
> 94 van Wijngaardcn et a.l, 1993

94
94 lO    0.625

Aplexa hypnorum
> 806 Philips and Holcombe, 1985

8O6
806 15    0.9375

Bithynia tentuculata
> 94 van Wijngaarden and Leeuwangh, 1993
> 94 van Wijngaarden et al, 1993

94
94 11    0.6875

Lymnaea stagnalis
> 94 van Wijng~arden and Lecuwangh, 1993
> 94 van Wijngaarden et al, 1993

94
94 ] 2 0.75

’h. a reprcsentattve tn any order of 1~seet or any pKyliam ~zot ~ilready represented
~fleet~’d’ m th~’iorgomg labulaimn
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